INTRODUCTION
Anaplastic large-cell lymphoma (ALCL), a type of peripheral T-cell lymphoma, is a rare form of nonHodgkin lymphoma, comprising 1% to 2% of nonHodgkin lymphoma in adults in the United States. 1 There are 2 major types of ALCL: systemic ALCL (S-ALCL) and primary cutaneous ALCL. S-ALCL is the more aggressive form, with high rates of metastasis and a poor prognosis. S-ALCL is divided into 2 subgroups based on the expression of anaplastic lymphoma kinase (ALK): ALK -and ALK 1 . The ALK -subtype is more likely to relapse than the ALK 1 subtype, despite having a good initial response to standard chemotherapy. 2 Approximately 10% to 20% of patients with S-ALCL may experience skin metastasis, with a higher prevalence in the ALK -subgroup. 3 We present a case with rapid onset and rapid resolution of skin metastases in a patient with ALK -S-ALCL.
CASE REPORT
A 47-year-old white man with a past medical history of ALCL, hypertension, congestive heart failure, renal insufficiency, and hepatitis C infection presented with multiple light pink annular papules and nodules with central ulceration on his face and neck in February 2019 (Fig 1) . ALK -S-ALCL was originally diagnosed in 2014. He was treated with cyclophosphamide, doxorubicin, vincristine, and prednisone for 6 cycles followed by radiation therapy, and he achieved complete remission for 1 year. In June 2015, he presented with left-sided inguinal lymphadenopathy, which was positive for a relapse of ALK -S-ALCL. He subsequently received 4 cycles of brentuximab vedotin followed by an autologous stem cell transplant (SCT) in October 2015. One year after SCT, he experienced relapse in the right inguinal lymph nodes and underwent right-sided groin lymphadenectomy with adjuvant chemotherapy with ifosfamide, carboplatin, and etoposide therapy for 3 cycles and brentuximab vedotin for 7 months. The patient was scheduled to undergo a second SCT, this time an allogeneic bone marrow transplant, in October 2017, and his chemotherapy regimen was stopped 3 weeks before the procedure. It was during this period when he first presented with cutaneous metastases. The skin lesions rapidly resolved 10 days after the SCT. In October 2018, he experienced another relapse in the left cervical lymph nodes, and brentuximab vedotin was resumed, with complete remission in 2 months.
Brentuximab vedotin infusion was discontinued in early January 2019 because of peripheral neuropathy. Instead, the patient received a donor lymphocyte infusion (DLI) to boost graft-versus-tumor effect from his prior SCT. About 10 days after DLI, he developed recurrence of skin lesions with a lowgrade fever, fatigue, nausea, vomiting, and rightsided cervical lymphadenopathy.
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stem cell transplant Biopsy samples taken of these lesions showed a patchy to nodular dermal infiltrate of variable and atypical mononuclear cells. Immunohistochemistry showed positive staining of CD3 and CD30 but negative staining for CD20, epithelial membrane antigen, and ALK (Fig 2) . The skin lesions rapidly disappeared 2 weeks later, without the need for additional treatment. A follow-up visit in mid-March 2019 indicated no cervical lymphadenopathy. As of October 2019, the patient was not receiving any chemotherapy or brentuximab vedotin treatment (Fig 3) .
DISCUSSION
The ALK -subtype of S-ALCL is a rare form of nonHodgkin lymphoma that is not well studied. Several reports addressed cutaneous metastases in patients with ALK -S-ALCL. [4] [5] [6] [7] [8] These lesions appear to be heterogeneous, ranging from erythematous, ulcerated papules and plaques on the head, neck, and trunk to violaceous nodules and tumors in the perineal region. The timeline of cutaneous metastasis is typically between 3 months and 4 years after initial diagnosis of S-ALCL. Our patient was treated according to the National Comprehensive Cancer Network guideline, 9 whereby he received the firstline therapy with 6 cycles of cyclophosphamide, doxorubicin, vincristine, and prednisone/radiation therapy and the second-line therapy with brentuximab vedotin, autologous SCT, and allogeneic SCT sequentially (Table I) . To our knowledge, no prior studies have clarified the typical timeline for resolution of cutaneous metastasis after treatment.
Our report presents an unusual case of ALK -S-ALCL with cutaneous metastases that rapidly appeared and disappeared. It is unlikely that the chemotherapy or immunotherapy played a role in the rapid resolution of the cutaneous metastases because his first episode occurred when he was not receiving chemotherapy and disappeared quickly before resuming treatment. The second episode of skin manifestations appeared and disappeared within a period of a few weeks when he was not receiving any chemotherapy or immunotherapy. It is more likely that the resolution was due to the SCT, DLI, or the nature of the patient's disease itself. Although rapid resolution followed allogeneic SCT, the patient developed recurrence within a year, implying that SCT was not curative. However, since the second resolution of skin lesions after DLI, the patient has been in complete remission.
Generally, DLI is useful in the treatment of recurrent hematologic malignancies in patients receiving allogeneic SCT because it enhances the effect of immune cells in grafts and promotes tumor tissue death. Typically, the time course for DLI to show clinical benefits when other hematologic malignancies are being treated varies from a few months to a year; however, the inclusion of S-ALCL cases was not specified in prior studies. 10, 11 A recent case series including 2 ALK -patients with recurrent ALCL to the skin reported that, when treated with DLI, 1 patient had complete response, and the other had partial response. 12 In addition, another patient with ALCL with relapse to the skin 10 months after chemotherapy and 7 months after allogeneic SCT was treated with DLI and palliative chemotherapy, which led to complete remission more than 3 years later. 13 Of note, both of these reports used DLI after the onset of skin lesions. In our case, DLI was used to manage the systemic disease before the development of skin relapse. At the first glance of our timeline, the onset of skin lesions soon after DLI seems to almost exclude DLI from preventing or treating skin relapse. However, the fact that DLI typically takes at least a month to show effect is a possible explanation for the resolution. To our knowledge, remission of skin metastasis of ALK -S-ALCL in such a short period of time has not been reported. Therefore, our case is valuable in showing that there is a potential for rapid resolution of ALCL cutaneous metastasis. Although the followup time has been short and the prognosis is still unknown, DLI may be an option for the management of cutaneous metastasis. However, no conclusions can be reached until further research is conducted. CHOEP, Cyclophosphamide, doxorubicin, vincristine, etoposide, and prednisone; CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisone; DHAP, dexamethasone, high-dose Ara-cytarabine, and platinol; EPOCH, etoposide, prednisolone, oncovin, cyclophosphamide, and hydroxydaunorubicin; ESHAP, etoposide, solu-medrol-methylprednisolone, high-dose (A)ra-C, and platinol; GDP, gemcitabine, dexamethasone, and cisplatin; GemOx, gemcitabine , oxaliplatin; HyperCVAD, cyclophosphamide, vincristine, adriamycin, and dexamethasone; ICE, ifosfamide, carboplatin, etoposide; R-MTX-Ara-C, rituximab, methotrexate-cytarabine; SCT, stem cell transplant.
